Mole Conversions Worksheet

There are three mole equalities, They are:
1 mol = 6.02 x 10* particles
1 mol = g-formula-mass (petiodic table)
1 mol=224T1 for a gas at STP

Each equality can be written as a set of two conversion factors. They are:

1 mole (6.02x10° particles
6.02x10" particles \ 1 mole

1 mole ( g — formula — mass
g — formula — mass \ 1 mole
1 mole 224 L
224 L 1 mole

Mole-Particle Conversions

1. How many moles of magnesium is 3.01 x 1022 atoms of magnesium?

1 mole
6.02x10% atoms

301 x 1022 atoms ( ]‘_= 5 x 102 moles

2. How many molecules are there in 4.00 moles of glucose, CgH{70g?

6.02x10% molecules

1 mole

4.00 moles [ J = 2.41 x 1024 molecules

3. How many moles are 1.20 x 1023 atoms of phosphorous?
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4. How many atoms are in 0,750 moles of zinc?
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5. How many molecules are in 0.400 moles of NoOg?
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Mole-Mass Conversions

1. How many moles in 28 grams of COy ?

Gram-formula-mass of CO; 1C=1x12.01g=1201g
20=2x1600g=3200g
64.00 g/mol

1 mole
44.00 g

28 ¢ CO;, [ ] = .64 moles COg

2. What is the mass of 5 moles of FepOg3 ?

Gram-formula-mass Fe;0; 2Fe=2x556g=1112¢
30=3x160g=_480¢
159.2 g/mol

1592 g
1 mole

5 moles Fezo{ J = 800 grams FesOs

3. Find the number of moles of argon in 452 g of argon.

4529, Ar( Aiwuﬂ %) [ woles A"ﬁ”“

4. Find the grams in 1.26 x 10-4 mol of HCpH3 09,
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5. Find the mass in 2.6 mol of lithium bromide.
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Mole-Volume Conversions :
1. Determine the volume, in liters, occupied by 0.030 moles of a gas at STP.

224 L
1 mole

0.030 mol ( ] = 0.67L

2. How many moles of argon atoms are present in 11.2 L of argon gas at STP?

1121 [ 179% | _ 4 500 moles
4L

3. What is the volume of 0.05 mol of neon gas at STP?
z2.4 L
005 wo! [.#-—-a) - L

VIW'-"‘

4, What is the volume of 1.2 moles of water vapor at STP?
- g 4L
‘(‘Lmol ____?:é._“-f———-— - 20"61 L
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Mixed Mole Conversions

Given unit — Moles — Desired unit

1, How many oxygen molecules are in 3.36 L of oxygen gas at STP?

224 L

336L
1 mole

13
1 mole) (6.02x10 moleculesj —0.03 x 1022 molecules

2. Find the mass in grams of 2.00 x 1023 molecules of Fy. 12.624 g

Gram-formula-mass 2F=2x19 g=38 g/mol

2.00 x 10® molecules 1 ’:;018 - [ 382 | 126 g
6.02x10" particles ) \ 1 mole




3. Determine the volume in liters occupied by 14 g of nitrogen gas at STP.
Ans. 112 L
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4, Find the mass, in grams, of 1.00 x 1023 molecules of Ny

Ans, 4,65¢g ‘ |
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5, How many particles are there in 1.43 g of a molecular compound with a gram
molecular mass of 233 g?

Ans. 3.69 x 1021
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6. Aspartame is an artificial sweetener that is 160 times sweeter than sucrose (table
sugar) when dissolved in water. It is marketed by G.D. Searle as Nufra Sweet. The
molecular formula of aspartame is C14H1gN7O5 .

a) Calculate the gram-formula-mass of aspartame.

294gmol  u2) + (FLD+ (M)t S = Z‘?‘fﬂ

b) How many moles of molecules are in 10 g of aspartame?

3.4 x 10~2 moles : /Wli’?( 3 \{X(O ‘
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¢) What is the mass in grams of 1.56 moles of aspartame?
458.64 grams
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d) How many molecules are in 5 mg of aspartame?

1.0238 x 1019
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¢) How many atoms of nitrogen are in 1.2 grams of aspartame?

4.9143 x 1021 e
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Mixed Mole Problems Worksheet

Directions: Solve the following problems. Be sure to show all your work

1. Find the number of moles if there are 7.43 X 1024 molecules of g

subsfance, 4 l f
2 s .
%ésx (Co x| ﬁfb; i M..?' iMoo

2. How many moles of CaCOs are there in 2.00 kg of CaCCs;2
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3. What is the mass of 8.42 moles of NH4 252
§ > mol ,@JEF_ = 5?36
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4. Find the number of carbon ctoms in 18.5 g of CHsOH (methanol),
gl t-ar
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5. If one litre of a gas at STP has a mass of 3,17 g. wnat is the molar mass
of this gas? Name the diatomic element that makes up this gase
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6. What volume at STP would 11.50 g of OXygen gds occupy?
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7.

Whatis the mass of 33.2 L of SO2 gas at STP?

( zg,ttﬂ,‘Klmnl %oa&

. Based on the data from the periodic table, calcuiaie the density of

Fluorine gas at STP in g/L.

EiNvA )“l?g/L

mol 22%(.

. Calculate the molar mass of a gas at STP, if 360.0 mL of this gas has o

- mass of 0.680 ¢
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Methane has the formula CHa. Calcuiate the mass of 2.75 L of this
gas af STP.
24501 [ __lwel ic? -2 a
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What is the mass of 5580.0 mL of niirogen gas af STP?

5550.0 mL ( ,@Lﬁ( ) . ‘HS%
MWWPL« 7240 wol

How many atoms of bromine are there in 175.0 mL of bromine gas
at STP2
lL IWm\ w (,;; 7 Byl
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How many molecules of CO2 are there in 2.57 L of this gas at STP.
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Percent Composition Worksheet

What is the percent composition of nitrogen in AgNO3?
Ly

X (00 = W‘%

What is the percent composition of carbon'in CaHsO?

2(g) X [00 = 537
262+ 503)” (1teg)

What is the percent composition of hydrogen in HoSCa4?

Z(fﬁ)
209> f[%ua) + 46“4’3)

What is the percent composition of sulfur in sulfur hexafiuoride? SFQ

3249 Xipp = 2L
[GG249) + 6L 1 3? /

What is the percent compaosition of iron in iron {II) sulfide? F@S

_ /(5;%) x [0 = WD/»
/ (53:&3) + 1(3a.4)

What is the percent compaosition of I|th|um$ litg m phosphate? [J’ ﬂdf/

(505/4
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Empirical Formulas Worksheet, #1
Directions: Find the empirical formula and name for each of the following.

1. A compound is 24.7% Calcium, 1.2% Hydrogen, 14.8% Carbon, and
50.3% Oxygen, Write the empirical formula and name the compound.
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2. A compound is 21.20% Nitrogen, 6.06% Hydrogen, 24.30% Sulfur, and
48.45% Oxygen. Write the empirical formula and name the compound.
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3. A compound is 44, 82% Potassium, 18.39% Sulfur, and 36.79% Oxygen. .
Write the empirical formula and name the compound.
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4. A compound is 52.0% Zinc, 9.6% Carbon, and 38,4% Oxygen. Calculate
the empirical formula of the compound.
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5. A compound is 92.2% Carbon and 7. 76% Hydrogen. The formula mass
of the compound is 78.1 g. Calculate the empirical formula and
molecular formula of the compound.

%?ﬂgc(wf 2ee1s {_,j‘, [

F-4%3%

2 I [ )= Tl mol
7% [ )7'@533 ! C@/f}

6. A compound is 43.7% Phosphorus and 56.3% Oxygen. The formula ﬂ
mass of the compound is 284 g. Calculate the empirical formula and i
molecular formula of the compound. %
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7. In an experiment, it was found that 11.775 g of Sn combined with (L
3.180 g of O. Write the empirical formula and name the compound 5
that is formed.
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8. A compound contains 21.6% Na, 33.3% Cl, and 45.19% O, Write the A
¢mpirical formula and name the Compound that is formed.

g,bﬁma-gg-_)-:m;
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9. A compound is 19.3% Na, 26.9% S, and 53. 8% O. Its formula mass is
238 g. What is its molecular formula?
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10. An experiment uses a catalyst that is 23.3%, Co, 25.3% Mo, and 51.4%
Cl. What is the empirical formula of the compound?
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2 Chemistry Molecular formula Worksheet Name

1. Benzene, a non-polar solvent used for many applications in indusiry, and a major
component in many organic compounds has the following percent composition:

C=923% HeT8% 9934 Cf < _”.'ff! ﬂ,
6

a. Find Benzene’s empirical formula. %fg Hf (/ “‘Vﬁ - %’8 ol H-
Ch %%17’

b. Find the Molecular formula of benzene if the entire formula mass is 78,12 gimol
Fgl2 A C Y
= . 4 Hy,
2. Anunknown sugar is found to have a formula mass of 180.18 o/mol. The sugar contains:
40.0% C, 6.7 % Hand 53.3% O

a. Find the empirical and molecular formula of this sugar. b. What's its name?

G0 = er %) 53,305 0 "*""
B, 0, )

QL-“"”; b 3 3 . B ‘37
3. Tryptophan — the chemi€al in turkey that is beheved to make you sleepy — has the

empirical formmula CpyH12N20,.
Find the molecular formula if the formula mass is 204.25 g/mol.

e
4. Caffeine is made of 49.48 % C, 5.19% H, 16.48% O and 28.8% N. Find the molecular
mass of Caffeine if its overall molecular mass is 194.22 g/mol
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'5. Hydrogen peroxide is 5.93 % H and 94.07 % 0. Fmd the formula of hydrogen peroxide
given it has an overall fornmla mass of 34 g/mol.

6. A strong oxidizing agent and rocket propellant has a % composition of 30. 43% N and
69.57 % O. Find the molecular formula if its formula mass is 92.0 g/mel.
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